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Abstract 



An aqueous oxidizing acidic cleaning solution or an aqueous oxidizing alkaline cleaning solution is produced by mixing 
an acidic or alkaline solution with ozone water. An aqueous reducing acidic cleaning solution or an aqueous reducing 
alkaline cleaning solution is produced by mixing an acidic or alkaline solution with hydrogen water. Each of these 
aqueous cleaning solutions has effective cleaning power and the ORP and pH values thereof are separately 
controlled. Therefore, by selecting an appropriate aqueous cleaning solution according to the types of contaminants 
adhering to subjects during each manufacturing step, a plurality of types of contaminants can be removed by washing 
with one type of aqueous cleaning solution. 
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2§3ft 3>l¥A|3|;>|0|At OlOIICf 81^3^ 

S^5J E3E J2£^P IS Oil 22> 8H3|^A|3P10|Af Sggia 

mi 0131 51 

oiopiai acioui 01*01^ oi^iiceai 3-31 

C£ OJ 0| 

SS^ DIOPIS! d!P0|A| 01^01^ a^££| 7-101 
□ ISSEI 2B01 XI 

DlO^ia flIPOIAI 0ISDI¥ ^DlfiAIQOISI^AI 5-6- T 
□|0tXl£f AhSAI 

ass? oio^ia aaoiAi oi^oi^ c^ea 7-101 
uaa. eij^y- 



OF 



(54) ahs^a si Aiiaaa 



^SJIEhOlU IC e BX[ ^M2j 3IMA||§0il ^OUH , ^^£|^°J g^i CHI 2|ff J|&£| A||go S 

te. 3ie0|| QIDIXIM 5Q. EE, ^£4^ A1I§ ^01 ^ k 6H2, £S£| HIXEPI CH&lxiCK 

2^4-21- ee^= »»aa eeoKM, ^rn^oi sin ^aioii aiis^® se^. <l l s- 

§!0| SlU £A|0|| &&£iae! Ail §4- (DM ^S&CK EE, 4^4^2f &F« EE^ SWag g^M Si 

oi-oi »ae<oi an saioii atuaige! aiis^® *g. sasjoi an gAioii ttaa aii§^®s gge 

Ck OIMHJ AllS^fe AHIS^OI fell, ORPU pHM ^ 5ii 4^ SICK OfifAJ , HI 413 S3 BISSSOII 

cu^ ^sresi e^oii cue 6^0] aiis^m ^ 20. ms\ ah§4^ ^ssi ¥^mm m\ § m ^ 

SICK 



ass 




H1(a)Ete B ttaOIIAI AilSSxISI S^PSl UEUHfe SX| ?«EO|H. SI1(b)S=te All 3 SM Oil A>g 
32 2!*r H3I«8II3M2| ^?^£0|CI. 

HI2£fe Ail§4^® LjjXI ®oj ^»«9S9|SF pH2l°J StflB UEfLHfe «SEO|CK 

»l3(a)£te All §4-® Oil AH 2], 2^4*011 CHS HCI2J ggi3 ORP §1 pH2f2] UEIUib . 
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ni3(t>)£i=r uiinoji^AH s^on cbs hci^j #§m:Qh orp §y phsihj 33113 ueilh^ hehhoick 

XHI4(a)£fe A||§ ^®OII AH 2J, £^4- Oil CBS NH 4 0H2J ORP ^ pH2*2| « UEILH^ 

XII4(b)£i= dllHOll^AH 2^4* OH CHS NH4OH2J ORP 9J pH2f2| &2IB UEfLBfe 3BHH0ID. 

hissed ah a 3x1 ■ ssaht gfcj|o| aai^asEoiQ. 

SI6(a). (b)££r All 33X121- QB ^til2}2| &^|» UE|EH*= Ex-H^g^OID. 



* ££2J ^S^^OII CBS 
A : AII33M 
2 : 2§:f^ tt«3» 
4 : ^^4^ 333« 
11 : #S§2!j BS3XI 
16 : All 3 3 



1 : AH34>2| Ay^^ 

3 : 4-±Dl± tt«3M 

6-9 : SB3M 

13 : &&&3 g™ 8 = 3fl 



B ^SS ^3 3|»2| as g§ EEfer BEMI2I gO|| 2J0UH 3IB g2J 12 ¥*fBi X06I- 

AII33B SI AllgS xl Oil BB 3S0ICK 

^3 3IBB XII H^AIIAOjlAH^, J\*y HSOil ITO §2] ^ffl El 5^0j 3^?Bf(Easf)8 §3 

afe 30*33, ai n s^ousaensi aoii £^ixi^m§8 ssskq. oi 211x1^^^21 ^oiiah^ei 

39 2^ ¥1011 HHB^B 338hte 5§ SOI SICK EE TFTM Afg§fb O|3?l&0|| SIOIAH^, TFTM H 
3SPI flS ^IHEIU CVDOil 2| S 3^^t2| g^§, ^IXI^^Se S38*fc S^^oj oj ¥ 

B fll^Shte OilSSSOl SgSCf. 

0IHS °«3 3I&2I fl|S 33011 SJCHAH^, D\B HQ Oil 321^21 £J X^ ¥^6H2, EE Oil S xH d| 33 01 

u siixi^mssi h333oiiah g^oiu ??:?iboi ^^o, ee, jibhhoii xh2 g^§ 4 

SICK OIHS £S^IJO| D\mHk 2^ SI 2^ HI bH^^Hf2| 3ie g0|| ^*foH S^ei2| 

:n u^i an, *i»2i ecu » uh£S3 soi gfaea. w&m, oias v^ssi «i^& 33^ei £ 
xfm xiiTiapi %\mo\ 3ssi ess 330112. 3i»2i his E+^mi-a-cHi ^i&assi aiisb «»a ¥ 

AUS^I^o^ g H fi^l- Sil^l CH^Oll, ¥^fs2| Hl^ SfHOI ^ QoFDf . 

een^ y^^i AiiassoiiAHfe, hcioiu h 2 so 4 e^j ^a g^e s&s aiis^, ee^ NH4OH e^j 
BBaa a»s aaaia aus^^i- Ahgsin ssaia g^e m§§ am 3 011/4^ a»2i 

X-||>I^F ^feO, fc}3 g^jM A^SS AIISOilAH^ S^OIU ^^|^£| MW\ 3|fe8fO. EE, 3^011 HI 61- 
01 »H ^£f^l§ XII 3101 D\>m6lCl. 

3£IU, 4^121 ^^£13 g^OlU goHg ^01^ >!0|| 2|6h01 All § ^ S ^0|^ >10| 

5fXI°f, 3 ^£^1- LH^ ^0hXI2 3|Eh S^CHI QIDIXIM ¥0^X14, ^l&SSOII 

¥^scl se, 3i eon 2s g^^, n ssomoii 3*1 am axia. msi aus^s m^2i 

sasawoii ai^»n sw^i neon. ^ ssomoii aiis^m aiss ^^21 aiis^soi wsim 
y\ ea. 011s is, a^i^ ^21 ausssoiiah^, d\b r&ou ¥^s g sxfm xioia^i ^ai 
oi, ^^m xn»6Pi ?is ^3 g^Hf , sixhs xiixo^i ?is ^^e.is g^2j ^ch^ 2e§ ^^011 af 
gaui e.^a. 3 chichi, ausssoii ^di^ ai zj-oi ^oixi dise^oia. se, ^ aiisss 
^. s^ie2i ssm^oi ¥^mxi eaiy b lhoiiah sshxi^, a^si^ Ans^omoii qb ah 

3^(l§bi)e Sblohfe 501 ifiofO, CD- 21 AH ^g2| Alia^g M§§ All 3 ST a Oil AH fc , All 3^ 

21 §#oii °>^i Aiig^e ^uia^xi st2e eia^, AiiasxPf chs^shi, mu\ ko^Q. 

3EHAH TFT-LCO 3I&2J HIS S3 SOIIAH^, &g g^OlU ^^£13 g^g AlgS All 3 4^ 01^ Oil 

^^^(^^^s m)m Ahgam. oi ^^^oii 215^, se^ ^^^oii ^gnis su-ahoi aiism sa^ 
saoi ^Ai£i3 sua. B2ioij»oroiu aja*of3«a sixhei 3x1 , oishbbm xi 

2Jd 2AF§x| §1 Mgmoi U\mX\, 3^01^ 0\i§W, &D\m, S^, 012 §i =XH ^£ 

^Xl XjIXS 3^^oi MOID. AhgB^ 31011 2|6K)j }|&OIU ^^6^ 5 SI 01 Ail 3 

01 D\^o[H, EE ^^4=011 2IS AU3^3 s Oil AH ^^4= ^2H2| 2SMIJ0I SSOII ¥^5^ >!£ gi 



3EHU, Ail3^0| fifam, ¥^g2J XII X SJ3f^ ^Q. EE, S^^ei^^^ n^oj a = 

e#2| 2Sii§ XII X^ 4^ 2*31 HHSOII. ^^4=S MgS All 3 S3 Oil AH fe, Oil S MS ^^IMM XII X 
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flSKM 2.^ ^ZH ol-Oil AH £A r a>n, OICHAH E 2JXrg Ml\otD\ 5\m0\ J\B R&m MSH 
CHI 2\3[0\ Ail § am 32 S 2h@CL 

OIS^II, AilgggOl Ojd-i^H^ UVCHXj a 21 OH ^ Oil. «A| 2* Ailg^DI-CfOil AllS^e ^d|6HI 

ei@Cf. EE, AilgOil^ CH^toj ^£40* i26Hl, EE All 3^3 01 gAIZ! Sfie^l MS Oil, }|&a 
Xi\^3.±^D\ ^OfSM o*fe ^Jilg SH9 9 4- 2ia. 

EE, £>Oia 1J0I m^9l Ail g ^ M AtgSKM, 2| Ailg^Oil SxUH HI Ail § MB oisais §!fi:?|- a^l 

Oil, 41392*21 0ISAI eOil 2S9S0I IH¥^m k 91Q . 3din 4^^011 AHS&BOS^ 

xii^e 4= a2Hg, g^s^gsi ^sfg ni^ 4^ gin, :>i&a Aiist^i- sg^a^i 

S bh& as JMM 8H9 8PI flB 510in, D\&2\ X||£S§0ilAH ^|B2| ¥2t990|| W 

Sf/d Ailg^M ^S5f2, 1^#a AilS^S m^2\ ^^i§ fll^S 4^ oi- ^|eaioj A-ilS^a, §J : 0| 

aii§ oil Misib aiissxim xiisofe mo. 

m\ mum m^B\j\ e i^gg, ^assoi an ^aioh i^sigej aiis^s hi an § mm /disarm 
5ie m±z Aiis^s , * »si§*oi am eAioii ^gei Aiig4^ hi ah g mm ah zim m 

a^ ahsssoick ^a^oi am eAioii saasei /ag^t, 2^4*a vuag g^ni 
s e»s*fe 31011 amoi ^612, g?i t^^oi an mMo\\ /dis^fe. 4^ 4^ a # a 

g^^lS e^a^ 51 Oil £J8h01 ^5fCf. 

EE, e »88 9?ia Dhs^xis &m^m dix\d\\ b\d\ ££4*9 oigam, «s^9 m 
?i ?ia*oi*= 4^4*9 Mmm 20m, n meg, ^gene eesKH ^n^oi an gAioii 

^goj aSW, 01 All §4^ HI Ail § MM AilSshb 5!§ fS2g Ai|§^a, ^ ^^4-21- 

^^ais g^e ^^moi &§i ^oi sin ^ai oil ^^aiaei aiis^m ^^o, oi aiis^s hi ah § m 
m Aiisaffe as au= Aiisisaoio. 

EE, g ^S2| AilS^SS, 2^Jt± EE^ 4^^^^S| Oi^ m mm d^6h0j ^4= Oil g6H6^ S^4- 
EEb ^^4-S A J^6f2, ^.Ol S^Oil EEb ^^dl^ g^2J CHEz S d^5h01 ^i 1 ^5^ 

i= 51011 2|6h01 2e^l Ail§^£j CHEi 51M ^^6H2, £^ 401 4^4:^011 §oh §oh 

5] CH^ Eh d^atOj ^^6^ 5! Oil 2J6h0i 2g°i Ail §4^ HI 0\± 5!g <M^io^Oj aSof2, &D\ 4 

Aiis^^j oiEz at AFgmoi niAiiseg aiiss^ at ^s^^ mi2 oi a 

EE ^ ^g2| A||§§x|fe, <^sf^0| SIH ^A| Oil A|^oj Ail g ^ , ^^^01 91H MAIOil tt9£iae! A||§ 

4^, i^sf^OI Sin ^ A| Oil &^£ISOj Ail § ^ , #g|^0l an = A| Oil <^^oi Ail§4^°J Ojin 5i 

01 aaafb Ail §4^2] ^^^£f, ^ CHI AH CH^z 51 2J AIIS^^I- ^^£|Oi Ail§^ 

e ^ h xi ^ 5§ ^§2^ met. 

A1I§§X|01|AH, Ai|§^2j ^^^2f, 2.^D[±m m®MB\t: S 4^4:^^S ^^A|9|fe §X| 

£f. ^Ol S^^^ £^ 4^4:^^2J CHi= 51M ^4^ Oil g6HA|3UH 2^4- EE^ 4^^4^S ^^6f^ £m 
SxISf, ^Ol 2^4^ SE^ ^^4^ Oil , <^^g^H ^^dl^ Otl= §!■ ^&A|3|^ £§[§xl 

s ^xin a^ 51^^ sa. 

Ah^| a. ^4,^^^ S^I^SHS eOil SIShCN XII^SQ. CLfdUH , 2.^D\±m ^^A|3|^ §xl 

a 4^^^^g aaAi^ifc sxisw. sea bd\ a«HS«9 Mgefb 5101 ^aa. ee, 2^^^^ 
¥^^ssoii a 6H ah £ Aii^^a. nam, &^i 2^^^ §y 4=^^^^ jis^ 
oH^aoii aa^oi ^4^eoii gsHacK 

e wsoii siouh Aiisa [« A o f 2g a^ eiahsiss, ^ssaisxib m&mtz ^ai ^ 

¥^0il TFTM ^tilth ^S^I&OIQ. ^S &!£jtUIfU SCSI'S §2J SK^if HIAHISg^ 5101 

/jisaao SAIfei oj|g m& aiis^oii nmiseg s^rn^ muiAiisa. Aii§4-M m aiisschi At^isa 
««din ee^ ^A^a^ ^a, niAiisgg n^m&M3\M n §&oii Aiis^g ^a|i= ^siaiiss 

ni AHISSCHI AilS4-M S&1 MLH^ M^^AilSS § OiE^ gfSE M^Dl^ota . EE, 5gEf2[ Ail §4 EE 
^a^Bf Ail§4=M ^&A| 31 5! Oil a§[ AilSs^g CH^ ^Olfe 5101 J\^61Q. 

^ tssj a^^oi an eAioii ^^ai^oj Ail § 4- , sy ^^j^oi an = ai chi tt&zi ah§4= se^ -a 

AfSB <L*af^OI an ^A| Oil <i^oj Ail § 4^ , S ^^4^M Afg^ ^^1^01 an gAIOil 

^ei Ail oiEz 5i£ 2siisj g^oii ^j^eh suf^ej ah § ^ m ^mm 4^ an, Lco^i&a ^i 

5S§ eOil 5>^CH 01 It Ail §4^ a CH^5!M ^SjafOI Ahg&o^Mi, ^^o^ 3 ^n BAIZIOil HI Ail § 

sa ¥«rs9 «i^tt 4- aa. 

EE, III Ail g MB All^SSmCfOil SIHAI Ail §6^1 8I23 o^xi&l, ^Ol Ail §4^ a pHa 
^sf^^S?j(0RP)^ 5§i 4^ 2122^ , HI Ail g it a ^ lil^SSOil MB ¥«fSS (2S 9 9 : ) Oil 

cngahoi, ^4^ e^a ^^iii xot 4^ an, seb ni ahisscmi qidixis ^mx\ g^a 

pH, ORPM 3^1^ A1IS4-S a^S^ 5!0| Jl^mQ. WtE}M , HI Ail g It Oil ^^5H afe ^4-a 2gii 

e ama aus^oii aahoi wi^a^ 5101 ^sfa. 

cp- si /h , Aii§^(sbH)a mo\^ 201 ^^a^n, Aiissgg b^s 4- aci. nsm, 011 g is oh 

S^ie ea 3^. 01 Ailg^Oll 3^m0j, ^IHEHSxIU CVD(Chemical Vapor Deposit ion)SXI §°J 

§xi. siizi^e m °^iah^u bH»sie s^a^ nusxi, ee^ ^s^ieM ^t^a^oi ^i& Afoioii ± 
mi 01 ah g g^moi ^g^g ^ija^ gxig ^xie 4= a^H^, Aiig ^a nu-iigMM 
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s. suss goii 01^01 ^o, sg^^sj xh^^m hi 201 it^mo. 

om^i, msi ahs4*£ ^4= mm°i ssn m » m ^ sin, se 2S§2j enou ajei aiis^m <y ^ 

tt 4= 2125^, A||33fl°| ^£<e ei & oh >il g 4- Sin, EE A||3A|2fg B^g 4= 91D\\ £in ™3*J 
§2J 153^§i Xi^m 4> SICK 

[ttSSl ^AI^EH] 

0I6K £ gTBB SBOII si»oi «SBO. 

Xil1(a)£^, g gt92| ^3011^ UEfLHfe 330111, Aj| §42] £!!3¥(£B3 Sxl ) S Ajl3^S SSoFfe : Ail 
39x|2J ^££0in, Xtl1(b)£fe, gJ 4±}^M gf£B6lfe H3IS8II8MSI ^^0j|M UEMJIte 

3H§*E0ICK 

Ail §42] »«¥(4y«3M)10IIAIfc:. 2.^31 ± 3J 4^^S tt»8Jte S 31 gSH 3x12^ ^xl£]Oi SID. 

Xil1(b)£0il UEHHte t»2l »0I , S3|»8I3M22| LH¥b, &^AI2a. M^2b, g£J¥2| 
OlgjilSStec, ^DH2d, ^0H2e8 ^Xin °J>H, SEAIEIXI 0|^jn^e^S¥E] SLJiXI 

fc Ol^JH^^Jl £gj^3b£¥EI 2| ^CH| SSSCK EE 2§!fi]£3aHM¥Ei gf^^SI 2^51 M^^?2| 
2^011 Oi5H ^IW2^^ ^OiSICf. 2:>l^6H0il 2J6101 St^AI2aO|| 2]^(0 3 )^ ^Zf£] 

&±lt±(0z)2t mm g2&3c£¥EH «Hf£]2 ( M^2b0il 4-^^^(H 2 )^ §SB3dM¥Ei UHe 

SO. 

^£4- SS3M4fc. esiOljlfSjOlU 3x12} °jxHd| Sxl , OISjHBSM, »2l£!SAh3fl 

§1 MS^Oi 01^'XK 3^01^ OI^S. 5?I?IS. S^, OIS, g^4i §1 = Xi fe£J»X| XII >| & n 

f£2i mm gg»a. s^S33M4£¥h s^sj^ £^4>fc. ■ ih^soii 21 of 04 s&soie 

S»3X|(A)6 SE^ SU3x|(B)70il d^i£]CH g^SLf. ff»3M (A)60IIAI ^ , is£40f ^§2] $?g*o^ 
fi^fe 3SLH0II S35K3c£¥Ei S^^l- S = LHOil Ai ££4* OH Q^J\±J[ ^m£\0\ 2. 

5^3* ^3£in, DFS^XIS «B3«(B)70IIAIi= s£40f ~ = B £141 Oil 4^h^ g^£]H 1§ 
3IS0IIAH 2^ 4 Oil ^±J\±D\ mm£\0\ <^40|- 

BB3M(A)62| Cfi BOil^r SBSXI(C)80| **xl£jn, S»Sfl(B)7£| Qm BOIIte eBSXI(D)93} : ti 
X[£|0i 91 0. 3S3M11£^EIte <i^g°ij2] °toH 0j g^£]^2 ? oi <^0I ^M120il 2|5K)1 2 

SB0IS S»Sx|(C)8 EEfe &»9fl(D)9S| CH^ ^Oil <y^£]CH S^^ia. BTttBlfl §^ S^Sx|130 

^¥Eife ^^ai§ g^2] otoHoi ^« Moil 2imoi a^goix^ ^i^§xi(c)8 se^ si 

9xl(D)92| CH J= ^1 CHI <y^£JO] 

A[£goH gggxl11S¥Q Al^goH^, OIIS ^PJ HCI(S^)0IU HF(MH4-4i). HN0 3 (^61), 

H 2 S0 4 (#^) eO|H, ^^£-l§ gel] gS9x|130S¥Q S^£]fe &&&IS g^i^, OIIS §2 NH 4 0H(4^ 
Sefe)0IU KDH(^4h» ttS). NaOH(^<^sl U§§) SOID. 

S»Sfl(C)80||A1 f HCI Sfe HF, HN0 3 , H 2 S0 4 §°J 6.^ S^^^l- S»£IB ^»^0| Sin = A| Oil 

Aj| 9^® 01 ^^£112, CHS^XIS 8BS» (O801I/H , NH4OH SE^ KOH, NaOH §2] ^^£|^ g^Hj- 
^^4^1- &^£ia ^Sf^OI Sin ^ Al CHI A|IS*(D0| ^§&Df. 

ai&xl(D)90UH, NH4OH 5E^ KOH, NaOH §°J ^^£|^ 4^4-^F ^Sf£ia ^^J^OI Sin §A|CHI 

S^dlSPJ AIIS ^©31- ^££IH, S»S« (0)9011 At, HCI, HF, HN0 3 , H2SO4 §2J ^« ^4i4-Pf 
^6h£l2 ^§1^01 Sin ^AlOil Ail§4®^|- ^§&a. 

SBSM (C)8£¥H SSSJb © EE^ ®2J AllS^a. SSTBfl (D)9£¥EH i^EJb © 5E^ ®2J Ail9 

2^^M150il 2|6h01 2^30] <M^£jn, A]|§^(L H W)16 2i0]| S3@Ch 3din AllStt 160j|AH 
9!|S3ie §2] ni All 3 SOI 93I © LHXI ®2| CHi=z A||34^0|| 218(01 AilS^Cf. = ^| AH§^2J 
^^¥10]|AH^, © LHXI ®2| 0]^ AilS^^f <y^£JO] ^^£in, OI33 0I Sg2] AII341 16011 SUIXI^ 31 
2^ £]0] SICK 

£ Ail §4^2] ^^¥10]|AH^, ^lfSx|(C)8 EE^ SBSfl (0)90ll M , 2^4^ 5E^ 4^ 4 Oil LH^ g 
oh gc^ SBBIS g^2J g6H^£M 5§6fb 3^0il 2]^01 ^»»aa?IU pHM S2J^ 4- Si 

CL CLf^AH 01IM it Pi ^§^l&2] 2| HI^SSOilAH ¥^6fe 2Sii2| g^Oil CfdUH , Ail § ^ 2] ^ot 

e ^§6fb 5101 ^^6ha. 

H2£fe. ^^Oil 4=^0IS^£(pH)M W8H1, g^Oil Hfl (ORP)M «B 5101 Cf. 6h»^0| Sin 

eAIOil 6.^01 A]|§^^ XII2E01IAH ©Oil UEfU^ S ^ Oil ?lx| 6fn, Ul&D[X\£., &SI^0| Sin SAI Oil 

s^digpj Aii §4^ ©2] g«, &m^o\ sin ^Aioii &^ai^9j ah §4^^ ®2j g«, ^^^oi sin 
eAioii ^^pj Aiis^e ®2j s«oii ^ixi 5hn sia. 9^1 g^oiu a^Bis g°^2j §sh ^ 

E2J ^SOil mBI , Xil2£2J 3<M(pH=7PJ £13} 0RP=0PJ <y ^£19 4^2] S«LH0ilAH 2^Z|oj 

4© LHXI ®2| P H2f ORPS ^sfA|^ , Ail g ^ M 5§t 4^ SILK 

Ail §^ 16011 Ai HI All 3 SOI A||3£l^ Sfflg, Oil « MS Ail3^0il niAHI3S§ S^o^fe bilx|A||3a Ail9 
El All 3 SOU At^iyog ¥£I^U SEfe ^Mo\^ »H. HI Ail 3 SS n^ USAI^ 3 £9oil All 3 
¥£l^ ^£!Ail3S. HI Ail 3 SOil Ail3^M SBiaUlfe M^¥Ail3^ eOlCK 

Xil3(a)£^ S^^2f <i^3 e^5[2J ^mm^, &m&m® s ?\{0RP) ^ 4^r^0IS^£(pH)5|2J s ^ 

sf^OI Sin gAIOII <_^3PJ Ail 3 4 ©2] 52^4- Oil CHS g^OI ^ifg^f ORP ^ pH2|2J S»|B UEj 

Uife. neHHOID. XII3(b)£fe XII3(a)£2f2J UiJRM 9\& n^HHOin, ^^4^(H 2 0)0il t^g5!ji 
(Di2J ORP S pH2|2] 33IIB UBLHfc neHHOICf. 
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XHI3(a)E0ll UEfU^ ^SOIIAHb, E^feEin 6-10PPM2J SJ^^OII U\mO\ HCI2| £BfeEg £s}A|5M 
3, 0| E^EOil ^¥16^ AH|§^©0|| a\o\0\, ORPdiAH a pH£!AH^ ORP SI PHS ^SHCK XII3(a)E 
fi^OII. £^4- 1 E.I EH CHI CHS HCI2J §| (g:3ij)E^ UEIUI3, H^Oil ORP(mV) SI pHM UEILH3 
2*CK ORPb 0 £. phfe • £ UEH4I3 2J3, 0RP2I M4^ 6iSI^0l US 5!M UEILH3 °[Lf. 

Ol ZIBHHOil 2|6*S HCI2] a&^EB 5g^Ei 100g^XI £sfA|3|£, pHi= 4" EH 22] g?i^, ORPb 
1390mV^E| 1470nW7»X|2| g o] S ffS&O. E HCI2J ^E}| 30g^ OH. ORPb £JCHx|2] 1470mV£ gQ. 

0 1 51 HI dlli»te XHI3(b)E01IAHb, S^Ofl ^£4^ 1£|EH0il CHS HCI2J feEB g2§ UEfLHH, e^Oil 
0RP2I pHB UEHHH 2JCL E£ LH2J 0 D\ 0RP2j ^1}0|3, AJ|- pH2| ^IfOICf. ^£^Oil HCIM eB 
& 51 CHI AH . HCI2J ^E§ 5g" EH 100g2j £j¥l£ £s}AI£J (IH2| pHfer 4¥Ei 221 g?|OI3, ORPb 580 mV 
"EH 730mvo| g°|oiCh 

Olglfll, f££^Oil a^somoi HCIM S»S 3^(XHI3(b)E)2f, £^4*011 ^£§^£1 HC\m SSS 
3^(X1l3(a)E)0UHb, 4^± 0l£^E(pH)0il ^6H AHfe ZH2J eeOIXIS, 2S4*» A|§§ S Oil AH ^ 
X||3(a)E0l| UEIUfe UI2f 1*01 , ^»««afl(QRP)3J feOHQ. 5^4^I Afg§l XHI3(b)E01l AH2J ORP 
£|CHx|2| °f 700mV£j 2UH0|#2£ SOi ^ <i^oi §A|0]| fch»S|OI ^o[2, &S Ail § ^ M £i= 

51M »»CL AHI3(a)SCHf AH , MAI CHI ^ll^OI s!D|*joi AllS^S <2J\ ^ 6H AH . E^E 

0\ 6-10PPM2J 2 £4* OH CHShOI HCI2J £Bte£S 5g¥EH 100g2| S¥l£ 61b 33 01 d 1^*1 old. 

E XH3(a)E0HAH, EE^Oil Die! Ai|§ 4^©0il AH2] ORP 2} pHb, 2 ^4- Oil CHS 6i£§^2| 

E. SEfe 2^4-2] ^£1 £S6fe 51011 2J6I01 5ii 4^ SICK Oil S §2 pHB ^3 3^ » 

#seb ijsmi am hci §2i Ah^goNo| ^oie an, ^sms ^oin as- 3 

2^4*21 ^EM IsOIS BO. 3 dlH, Oia& UiS 51011 CH6HAH£ O^^HIM ^ g^2J 

^^MOII SIS ORP ^ pH2| ^IIM ^§6Q, ORP S pH^ ^JgS 2^01 ^ 4- ^^11 g 

CL AHI3(a)E0UHi=, S^S 0^ aoi 6-10PPM2I 2 ^4- Oil CHSfOI HCISJ 5g¥ 
EH 100g2| S^l^ 5^6^ @CL Olg^ll 0RP2F pHM ^^o^ 51 Oil 21^01, ^ IHI^SSOilAH 

z^mmsji mnou w&m xhi >i ahis^©^ 5101 p^6k^. 

XHI4(a)Efe ^^4^2f »»£l« g^Hf2J » ^»»0I 2iH SAIOII ttttBI«e!-A|l9 

^(DOilAH. S^^OII CHS ttttBlfl g^j2J 8BH, ORP * pH2f2J a»l« UEftH n^HOICI SE 
XHI4(b)£^, X1l4(a)£2f2J mil «S 51013, ^^4^(H 2 0)0il CHS ttttElfi g^2J SBSJ», ORP ^ 
pH5f2J Uatfi HEUHOia. 

XHI4(a)£0ilAH^, 8-10PPM2J S^4^ IdlEIOll CHSKM, NH4OH2I SS8(mg; D| £| 3^ )S ^sfAt 

& 51013, ^ ORPSf pH2l ORP>fOAH » pH£!AHOil 2joH ^§5J1CL 3eH52j 2^4 1£|EtO|| CHS 

NH 4 0H2J mgo^ U£fLH3, ORP(mV) §y pHM UEfLfl3 2iQ. X||3(a)E2J ORP^ 

0 £, pH^ • S UEJ-LH3 SiCf. 

XHI4(a)£0ilAH^, NH 4 0H2J SSSs 10~200fng2| S?|0i|AH 'Bfl , pHfe 8¥EH 10.22J £&8|- 
3, ORP^ 1200~700mV2j S^l^ H9SCJ. NKjOH^ ^l^MOl 10fngOI IDIOII. 0RPi= 1200mV^ gQ, 

XHI4(b)£^, g^Oil ^^4(H 2 0) 1dlEH0j| CHS NH 4 0H2J mgo^ UEfUi3, ^^Oil pH2f 0RP2J 

m UEJ-LH3 21Q. E^ LH2| 0 0RP0I3, A pHOICK XII4(b)£0|| AH fe , NH 4 0H2| 10mg¥Ei 

200mgO] [EH Oil , pH^ 8¥EH 10.501 XI °f , ORP^ 200mV¥EH 90mV2| g^jOID. 

XHI4(a), (b)E«IA) f E^M£^h 8-10PPM2] 9.^^ 1d|EH0il CH6h01 p NhUOHSJ SSgfOI 10mg¥EH 200mg£j 

s?i^ mmm 5K»iah^, ^4-oii mom ^bs 5! hi oi^aioi, p h^ shbioiii.s. 

ORP^I 700mV Ol^o^ ^LK 01 5! B ^^Oil NH 4 0HM SBS 512J ORP iJCHxl 200mV2j 9* 3.5UH 01^01 
Q. m, Eg^Oil S^SIS g^jM §&§[ Ail§4-©B, A|gS 51 HI 0136101 ^i^f^OI 8i3- § 

A| CHI g^dlgBS AilS^OI ^^S 512J 5!g BSD. 

0RP2J UEHH t ^^Hf pHS UEILH^ NH4OH2J ^BgOl 40nigoi cffl CHI 3xlol3. 01 HH 

orp, phji mm atom. tEiaun, s-ioppmsj 2^4- oil, nhuohs 40mg see hh chi 6ia^^ 

S2I ^OIIAH as AHI§4^M 510I J^olCh 

EE, 0RP2I pH^, E^4=2f g^2| 01^^ 51 Oil 216101, £^ ^1^61^. Oil MM ^ , pHM 

^013 ^B S?, ^ S^dlSSES ^013 S^^, ^^£IS g^2j ^012 £13, ORPS 

^013 ^B S?, ^ ^Sf^s kO|3 3^0)1^ S^^2j ^OIS &Cf . 3dl3, 0121 ^01 

^EM bl£ 5!0|| CH6I01, OI^^IXIS 2| goHoj ^^go|| 0 RP ^ pH2| ^s|M *§6|01 ORP "Si 

PH^I 2^01 I 4 Sib g^2| gffSS ^612 Xil4(a)E2J 3£HHnrEi , ^5f^0| il6iH 

MAIOil ^^£l^oi Ail§4M ^^1 ?loHAHfe, 8-10PPM2J E^^Oil CHS NH4OH2I SSSFS 10mg^E| 200 mg 
2J *9\^. 8fe 5101 bl^^olEf. 

□I^OfXI^, 2^4- Di^Oil ^^4^S A|g6|0j, ^§1^01 2i3 SAIOII ^^dl^2J Ail§^@ SEb, S^! 
^ 01 o"3 gAIOil ^^2i AilS^®* ^^olb S^OilE, 4^ ^4^ 2} ^^d|^ SEb g^3f2] 

^BMOil 2| S 0RP2I pHS 4, oiq. 3£|3, 4^4i4^ §y o^v £) ^ qoh 5c ^ sohoj ^ 

ESdlSE^MH, ^Ol ORPU pHM S^g 4 s SIP-. 0|2f ^01, Ail § 4^© LHXI g^OI ^E 

^BSOII CCfdf ORP SJ pHB 4^ SIEE^, 9|^2J Z[ XH^SSOil die ¥^ Oil Dig 

6101, Xil>| SUf^l AHIS^g ^§613 gAIOil d^ilf 4^ 2i^l SO. 

[ftiAiai] 
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0I6K B ^SSI MISSxl §J MISSES A[§51 MAI Oil, * Ail S SHI Oil »6K» MS^Cf. 
[AIAIOB 1] 

MAI Oil 1^/M, #S§!OI &3 SAIOil #S2! MIS4*®S AIS8KH °4S:?I»M MIS6F3, 0| CH2j &CHI 
¥^SH Stb 3^£| XHI 3H £A*$SCL 

§2| S3 Oil TFT&-£MIB ^ sf^DFa ISg OH . ¥£ Cr^tS ±WE\g^o\H, 3 * i§2J 
HH@°S Bl^ea. 01 OAS MOW MgElb OilS^B SlttOII Ce(MIM)OI SttS 2013, OIIS 9011 

CeS»3t JI5hH30il ^^6^1 £3)1 a CH SJCf. MAI Oil 1 0il AH , MIS4=®§ Afg» Ail § M M Al 6h3 , 
3I&S32J Ce^X^ 4*« 2ISSSSKH 3 HI X £ S ^A^P. 

HIX^SJ g^b, EHHin^AHI|21 r *j3¥Af§ l^Xd SSj § AhgoFOI , X£21 "lA^M^ D\B 52 
2J 1<rf SOII SAb Ce€lXf 4^S 3il^5*b ^1 CHI 2J6H MAISSCh 

MAI Oil 12| All 3 »B Oil SI 01 AH , tfS^OI SJ3 gAIOII £IS2J Ail S^©^ Mi , £^b£X 8-10PPM21 2 
E4*2f 40me/£IE|2J fe£ HCIg^OI sets 2S Ahg6H2, 8-10PPM21 2^4* 1 £l EH Oil QioKOI, 
40mM/dlEH21 HCIg 1dlEH SBSO. 

bllHOll^AH , £^b£:>l- 8-10PPM2J 2^4ei2£ AHS«Q. £ 9S bl30II^AH, 40mM/£IEi2] ^£2J 
HCIgoHoiog Ail § H MA|«DL 

M3I ^ Al Oil 1 * bl30IIOi|AHb, 2¥ MIS4^B SSS3I&2I SB Oil BAWfc MIS9BSS, 5»a2|! All 
§i MAIHO. 

[Ce£!Xh2J 

a^I CeX Sib 0US°4°^ 0IIS& *2| °Jjg:?ie. = MIS 22J °»g 3|&0|| AHb , D\B 

52°J icmr son, CeSXPI- a* 10 14 ^H ^*M» Sib 2S 4* SIStCf. U|30II^AH 01 

8-10PPM2J 2g^°J2S MISS 3¥0ilb, ¥**6H Sib Ce^lX^F ^ k 10 ,2 JH/af£ gStCf. 9S bl30il^ 

AH, 40mM/dlEH2j HCIg°432^ MIS 9 20ilAHb, ¥^6H Sib Ce^XI- 4^b 2* lo'^H/cnfSD. 3dl3, 
MAIOjl 1 CHI AH , 8-10PPM2J 2 S 4*21- 40m§/£IE|2| HCIM 1£|E) CH 1£|E|2| blS^ SBS MIS4=®^- All 

a she. ce^xF^j io 10 ^H/cnf§£^xi eoib 5101 3f^amb 21 «fe!» 4* aaa. 

01011 CLh , MIS4KD^ Ail § el s ^go| ^ Al Oil 1 0il AH b , 2?^ D J2^ Ail § ^ 3?, §y HCIg^e.^^ 

Aii § ^ ^ ui noii 21 yiinmoi, ce^ixp^ ioab 2§ ^ao. ^, ^11^01 sin saioii ^^ei 

AIIS^CDM Ahgg!- AIIS^aOIIAHb, D\B =^ ¥^11 11^25 fll>ISFb 201 ^^5fa.; 

t^AIOII 2] 

AlAIOII 22J AIIS&aOIIAHb, «JA|0|| 1 0il AH A^& 2Bf SB SlfSSI 6[sf^0l SI 3 SAIOII ^SSJ= All 

§^©m Afgs^oi eh s^2i ^^i^2j MJim ^aissqf. umoii^AHb 8~ioppm°j 

o}^ A !■§§]• A|ISaS3f. D^^^l^ ±s£D\ 40mM/£IEH2j HCIg^°tM Af§§! AUSSSM ^Al^Cf. ^ 
Al Oil 22j AIIS^S ^ bl HI Oil 21 AUS^SOIIAHb. £¥ S3 21 & Oil AHIS^M ^AhSUl, 3 AHIS AIZIM 

io^zi^^ sap-. 

Ail § §1 ^ieg, EIIXI^MS^J XJIXM ^Ale!- ^!^2J 2013, Ail§ sHf^AHb, aiXIAMS21 

m &i\m°i nw&m sa^q. 

^^I^2| HI>imHf ^2>B, SAIOII 2 §y b|30i|2J Ailg^go^ Ail §6^3 2^A|^J 92J ^IH S3 Oil s 
&mm ¥^A|3I3, 01 m^m°\ S^^(£;degree)S £A^b 2011 Simoi ^AlSSCf. D\B S301IAH2j 
&D\m°\ ¥^01 5122, g^SOl D\B S30II §^l 4H?UI^I IHbOII, S^^OI ^0h£!Cf. 

[s^issi a^aa] 

AHIge 261 ^A|6^X| SB ^ia S22J i^f 2|£b 20£0|SiCf. bl 301121 Ail§^g^^ AH ^ 

M 8-10PPM21 2^^&[2S 10^Zf A|IS§[ 2 Oil AH b , S^^Oj 10£OISia. 5E b|30j|2J AIIS^S 

o^AH 40mM/£l£H HCIg9"^o^ 10^ Zl Ail § ^ 2 Oil AH b, S^^OI 14£0ISiCI. 3dl3 #£^0I SI 3 

MAI01I ifSe! AHS4*®S- 10^^21 MISS MM® SAIOII 201IAHb, MIS ^011 SSS2I S^^ k 
01 4S0ISJCL 

0|0||CI>£f , MIS 4^®^ Ail § m ^ Al OH 2 Oil AH b, 2?^°J2^ 5Eb HCie^ei^^ Ail § ^ bl 301121 AHIS 

saa uihskm as ^^igoi mi^s 4^ sib 5i ^ sisia. ^, mis 4^® 21 mis^b ds 

2^42121 ^b HCIg 0*1321 AHIS^SD ^3, SEeh MIS 6^1 23 b|36F0i ^^IM2J ¥^^ k M 1/5^ 

m ^ Sib 2M ^sta. 

HD\ s Al Oil 131 MAI Oil 22J All 3 99 Oil /H ^9 bf2f 901, (iSMOl Si3 MAI011 tfaa MIS4-®S 
Afggl MIS^^OIIAHb, ^^Igg ^>j^ ^ 013, OlgOl ¥^6H Sib ^l&2| MIS 

Oil ™%v m 3;^ o.oh a If 2| AH , Oil* M3 TFT 21 HI^^§2J Cr^l HSSS01I SI 01 AH , aiXIAM^S S 
S3>3 CrQt* OllSSm. 3 ^011 9IXI^M#S fll^e 3IB0II CH^OI, »3| MIS4-®S AfSB MISS 

tsa^3, 011^^21 £^01 ^^^xh2f, eiixi^M2i Bsaa ^^1^21 ^m^o^ ^ a 

a. 

[MAI Oil 3] 

MAI Oil 32| MIS99B. ^^^01 S13 SAIOII ^^£1^3 MIS4^@M AhSff MIS9S0ICI. MAI Oil 3011 
Ahgth MIS4^®b. 2m^/£IEH ^£2| ^2 U 014^21, 1-2PPM2J 4=^:^21 2013, 3 

2mM/B.|Ei2J ^211014 1 £l EH Oil 016^01 1-2PPM21 4^ ^4^ 1BIH0ICK 0| MIS^M HIMISM 
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21 j\m seem ^a^sioi smzisi m\ mm *JAisa. 

aiJnOilS) AIIS^SOMAH, 2mM/£IEI ^£2J °J£L|0^°J2^ 33I2J- Dh&^hXI^ 5^Z12J AilS^ 
am, OB blH01l£J AHIS^S^AH ^4: ^^J\ 1-2PPM2J ^SUO^B^^ 5^21 AilSS *JAI3l 

p. 

AII3Sj»£/H. 3IB H£2| 8J»(I»E|g)2| XII 21 g Oil BShOI SA*»a. 01 SI^SS, 3|» HE Oil aid 
XI^M SAfgl (ffl2J gJ2| ^g^iOH oj6H ^§5U, 3IB S£2| lOOOorf gOII ¥^5H Slfc S 

4-S IHI^ahfc 51011 9\B[0\ &3«Ch 

[2JXF2J 

All§ £2j 31 S fiHOIIfc. 2000^H/100cnfoj o±x\D\ ¥^oH SIP-. OlOiAi 0| 2mS/£IE12| a v 2L| 

0^4^ AllSff bl HI Oil CHI AH ^ D\B g)» 4^fc 1200- 1300 3H/100cnf^ l^SSP. EE 1-2PPM2J 4^ 

^£ AHSff d|H10||0||AHfc, H»2| 40K 1500-16003H/100cnfOI2ia. 0| SOil 016H 2mS/£IE|2| B2LI0I- 
4^2} 1-2PPM2] 4^4*5 Ail 3^©^ M\m& gAIOII 32| All § SB Oil AH fc , D\B ££0ll ¥^5H Si 

fc gj»40|- 1003>H/100cnfO|SiP. 

0|2f SOI, »§!§SO| Sin ^ At Oil Sm£l321 A||S4*(D» Alge All § SB Oil AH fc , 4^4* E+^OII 2|» 

aiis^s, EEfc ^euo^ &=oii 21 e aiis&s a aimafoi, xhi >i m 4= sifc 401- an, ajxt 
21 m 21011 sj»b mwm ^ sit 5§ »aa. 

MMQU 1 U1XI 3 Oil AH fc, All §4© §J ®2| OlI^AH A|IS§*§ SAfHJQe, All 3 4*® 3* ®0|| &0HAH 

2 as aeon siahoi, aii§ m.mm :>fxifc 31 *te!B ^ staa. 

OI6Jj» 301. AHS4>©B <^sf^0| SJ3| (IH ^ CHI ^^IMS <*»SW flUHS ^ Sin, EE tfgOIHS ^ 

oi^afahCN in >i m ^ sip-. a>PAi, otis is aixi^M#2i ggom, 2^21 oiisgs #^21 

<™S 3|&2| All § Oil Z$m8lQ. EE, CrQf |g « • OIIS^OI tfOI- Slfc £> h EH2| 3 IS Ail § Oil £ ^§^6fP. 

EE, AHS4*®fe SS^OI SlU, EE ttBfilgOIHS. gJXfg SI^ShfcQIOII All 3 ^8 3IQIB 

4 SIP. 

Aii§^©B ttmmo\ 36f°§ ^:>ism x-ii :h & 4* sin, ee &3asoi2S gjxts job ^ sip. 
Aii§^®fc ^gi^oi aam ^^oih^ ^aote wi>is ^ sin, se& ahi § °oii xh¥^2) : a 

XI E ^teWP. Da/H. ^i¥2^ xHdl hi AIIS SSI Ail S Oil 2!B»0. Ui?£§^S, HI Ail s 

ssi s^oii ^zj »a^a^s n^iafc aaoixie. siMia xnai ^si eiaiismb hch^ s»ch 

¥S El Ail S SS| fie oil ^»sfOI ¥^931 ^P. CHI-PAH , o|§¥S2^ xHdl *S| El All 3 SS AHI34® 

^ Aiismfc soil sjafoi, <^a^sj ¥^ sxi^i- 

Oia ^01, » ttSSI All 3 4-© LHXI ®S AJS6h AIISSSOIIAHfc, EIAI13SSJ »|SS3 0IIAi ¥^6ffc 

sssi gwoii o>pah , 2|^oj ss chi ^mm am sufg tt^itt 4^ sin, frfeun, i^hsj ahi 

^4§2J S«S^2| BM, ^2|2| SSS^2| n Pi Oil ORP 31 pHB 

^srnoi Aiis^fi ^^ahfc 3£ soism. 

XII5£fc Xil 1ECHI UPtH AII3 3XIA2I flUI SSI2I ^P^EOIP. »|5£0IIAffc AII3 3M2I All 3 4! 1621 1^ 
B Man, n 2^ Oil E2J¥2f UHM¥^^ ^x|£ICH SAP. El Ail 3 MB EE ¥ Oil AH A||3^16H£ SLHXI 
n, Ail3^160||AH All 3 S ^Oil bHS¥M¥E-i UHSSP. AII33XIA0IIAIfc , XII1E0II UPUfc All 3 4^ 
^¥10ilAH ©, ®, ®, ®2J AIIS^B d^iahOI tilgtt 4^ Sin, 01 Ail 3 4^ M tiq»OI All 3^116011 
MUifc 301 ^^el 22^ 3CH SIP. PPAH All 3^1 1601 SICHE, PE AilS^M AhSS AII3 0I 

^F^ahp. 

PPAH. All 3 16011 SUiXI Sfc El All 3 SOU ¥^6H Slfc SSS2j SB Oil PP S38^fc Ail 3 4^ S <y^i 

afe aa. £ Aii3^i60ii slh^i eiaiissoii □moi, aizjbs © lhxi ©21 aiis^s 2s 01^ A^gm 

01 ^§2] 2S11 Ail^affc AllSe S6fOI2 BO. 

All 3^16011 AH 21 AllSSaS All 3 4^ M ^Ah^fc , AIIS^M SSI ^OiiEdlfc III All 3 SS 3£ 

AIS All 3 4^ M ^A^a^fc »&! S 01 a ^FXIOin, EE 5§BU X^SI^S All 3 4^ 21- AhSWOl All 3 8 

^A|oH£ SD. ^MEFM Ahgaffc S^Oilfc £1^X\0\\ A||S4=S g^AI^ A|IS^160il S3SO. 

EE, A||S^16LH0ilAH . E| Ail 3 MM Ail34>© U)Xl ®2J CH^ Ail 3^ ^Oil , 5^4Sf2£ Ail 3 II *J 

Aia^n, n ^ i^^^ ei^ahoi uh^¥^ mlhs ga. ^^^^o^ a-iism ^Ai^fc 3^011 

fc, ^111 EE Oil AH 4M¥Ei Ail3^160^ 5j§ ^^4-S SSSfB 9P. 

EE, All 3^163 bH#¥2| S^l¥0|| S^IM ¥iOilAH¥EH LHUfc OilCHUOIHS BM»3. AilS^^¥9; dH 
#¥011 Ail 3 40 1- MOi^XI 6^n, EE 01 OIICHUOlfi^ E|All3S2i 2^ ^A|6H£ 9Cf. 

5 ^S2J AIISSxlAfc, UH2J AHI3^16o^ ^4^^2J Ail 3 4^ S AlBm Ail SOI P^aPI CH^OII, 
Xll6(a)£0il UPLHfc bh2f ^0| , xHP3xlB2J SB Oil AH3^16M ^^a^Ol ^xiaFfc 20I D\^B\0. xH 
PSxIBfc, ^ EH EH U CVD §2J ^Q|3xL SEfc Bil XI^MU bHS^l if S^^fc 2§3xl, EEfc ^13^1 

ezioii ^mioiAHs fc^Ai^ifc ^s^i eoip. 

HI6(b)£0|| UPLHfc d^2f ^01, AilSSxISJ All 3^162] Q§ BOil ^¥2] iyhHM ^XlSKn, 

EE 01 ^¥0il 3^affc ^ElSxl, CVDSxl EEfc 3 2|2j xH£|3xl2! SgSxIU ^S^|2j *ytH§ 

3^ah01 ^x|6H£ &Q. A1l6(b)£0ilAHfc, ££J¥^¥Ei ESS ?\&m Ail3^16o^ MUn, s£4^ EE 
fc © LHXI ©21 Oi^^m Ai[ 3 4^011 2\m AilSM ^AloFn, 3 ^ ^¥^ SHIP. EE 

^¥^¥P ^EiEiSxIOil SLHAH ^EiP3^M ^5fn 3 ^Oil ^¥^¥Ei AU3^16^^ £JM£I 

n. 01!= 321 Ail 3 4^ Oil HJ 61-01 AIISS ^Ale^P. EE ^¥ Oil AH CVOSxl^ ^LHOi CVD Oil 2J ^ S§ 

^Aimn, EE ^¥0ilAH Ail 3 ^16^^ Ail 3 M ^6^fc ^SOI ^^6^1 &P. 
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W3°l MM 

OI^HJ- H0|, g gJg2| /dlS&S SI Ail § § XI CHI AH , ^^^01 91H ^AlOil g^BISe! Ail § 4^ , 
01 SlU eAIOll £[£°J Ail § 4^, 2S4>» Afg§! ^11^ 01 Sin gAIOII <^£°J Ail § 4^, 4*£4*g 

Mgm t^^OI SI II S Al CHI i^£l£°! AilS^M A^Slte 51011 2]B\0\, Ailgs*0| kul. 

i§£5 BAIiKM E|Aj|§g£j ¥^i§ SUl^og l]\7im ^ SACK 

EE, &3I Ail§4^2j pH2| ORPS DSDJS 5§i 4^ D\B2\ 2| Ail^SS MCHI EEf^ SSgHOII 

chsskh. Ph§ Aii §^oi sEei hi Aii §m oil ami aim ^ximn Aiis^M <y^8toi ^S6^ 51 
01 i^ssm. coeiAH , 1^21 ah§°»o^ m ^ §#o| «^mi m t\ m 4- sin, §t)i2] 4=m 3 
31 m ^ sick o\%n Aii§s§e b^s 4= spi gh^oh 2^21 ah^i gtxia- 4= sin, ses §xi 

m 2*B»3|| st- 4- SIQ. 

OI^Hf «OI, UHS| Ail §4^ ^4-2] "^11 fll^ST 4^ 2JI2 EEth Ailg^OI ^£E^ , £go^ Ail g 

m mmb\^ 5101 Dt^sta. ee ahssxis yeswi tj- 4= sick oi imsoii, sajg^ieoiu ic m?\ a 
»^«£i hi Aii § § i53^§i *t^tJ- 4- sia. 



a?a 1 

4^3f^S £4* Oil S8H3K)| 4^4-M SSSa, 3 4=^4-2} ttSS^S eetStOf SS^Slfe 
Ail§4^M All 3 4* S El All 3 SS All 3 Site 51 l§2^ 6fb AilS^g. 

a?a 2 

^±j\±m ^4^ oil goHsfoi 4^^m asaQ, n 4^4*21- a^a^s^s sawo) sa^sfe msy 

2J£2i Ailg^M £SS8H1, AHS4*S III Ail § MM Ail §8^ 511 ^§2^ AilS^S . 

S^PS 3 

Ail m Oil SJOUH , &3I H|Ail§M^ 9.^D\±m ^^Oil S6H8W 2^4-M £BS6H1, 3 2£^2|- ttgg 
&IS SBSKM ttS^&te £NS2| All 3 4^ 2Xi Ail33te 511 ^§2§ *»fc AH3SH. 

a?a 4 

2^;^I Sf*SA|3lte §x| » ^r±J\±m &«A|3lte §X|2K £>0| £4- Oil g6H8hOj 2^ 

4=M £8£!8fe SBSxl » 4^^M ^4- Oil goH8>G| 4^4=M 4B«»te £ 
^4^ Oil ^gg°-!j EE^ g"3^|^g^jl S^SFOI ^gj^ Slfe EE^ S^dl^HJ §°-i|I ^IfS 

xl S ^Xl^ 511 ^§25 AilSSxI. 

a?» s 

HI4»0II SlOiAH, ^^P^2f Se2J 2^|^6H§Xl^^Ei ^OiXI^ 511 ^§2§ 8hfe 

Aiias«. 
a?a 6 

Ail 2^ Oil 910\k\ , HIAilSlg 9.^J[±m ^4^ Oil goHS^Oi ^^8H1, 01 ^^^21 <i^§ 

^i eefSK* a <i^^sib m°i aiis^s eixi Aiiss^ 511 ^§2^ aiissh. 
a?a 7 

Ail 1^ Oil SlOiAi, HI Ail § MB Q^J\± g A^g^l £4^ Oil ^ITmOl a ^af^Slfe <^S5J Ail § 

^ ^Dl Ail § £| ^ 511 ^S2^ AilS^S . 

a?a 8 

Ail 2^ Oil SlOiAH, ^Ol HI Ail g MB S 6IS§2!!§ ^4^ Oil S^8h0j @ 6hS^2i^ ^^2J Ail§ 

4^^ Ail § £i ^ 511 ^S2^ 8^ AilS^S . 

a?s 9 

Ail 4^ Oil SlOiAi , ^Ol a^t!" g^H e CHEz 6[UI <^^6^ S^^aiEcOIH ^M2f, HI Ail §M Oil ^>0| 
<M^a go« a g^a^ ^BS 511 ^S2^ o\±= AilSSxl . 

a^?& 10 

Ail 9^ Oil SiOiAi , ^^| g°-!!S^Bg Ail § ^ ^ 0|¥Oi& 511 ^§2? AilSSxI. 
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